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Biology, Grade 10 Science 

 

 

 

 
Mission Statement: 

The mission of the Wolcott Public Schools is to develop in each student the knowledge, skills, and 

attitudes necessary to become a productive member of the community and a contributing member 

of society. 

 

 

 

 

Departmental Philosophy: 

The philosophy of the Science Department is to support the development of scientific literacy in 

all students, as well as motivate more students to pursue careers in science, technology and 

engineering.  Science literacy, in the view of Wolcott science educators, is a combination of 

understanding major science concepts and theories, using scientific reasoning, and recognizing 

the complex interactions between science, technology and society. To that end the Wolcott 

Science Department will: 

 

1.) Articulate the core science ideas, knowledge and skills that all Connecticut students should 

learn. 

 

2.) Define the knowledge, abilities and understandings that students are expected to 

demonstrate on the 

 Statewide science assessments. 

 

3.) Influence the way science is taught and assessed. 

 

 

Course Description: 
BIOLOGY  

Grade 10, 1 Unit  

 

Prerequisite: Honors: Enrolled in 10th grade honors level math with 9th grade science teacher permission.  

Prerequisite: College and Career Readiness: Enrolled in 10th grade college and career readiness math 

with 9th grade science teacher permission.  

This course includes the study of the characteristics of living things with a concentration on the molecular 

level, cell structure, function and division. This course also covers genetics, gene technology and the 

ethical issues associated with it, evolution, classification of living things, and ecology.  

 

This course fulfills the Solves Problem Effectively academic expectation. 
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Wolcott Science BIOLOGY UNIT 1 ORGANIZER 
 

Grade/Subject 10/ Biology 

Unit Title Unit 1: Characteristics of Life 

Overview of 
Unit 

Study of the characteristics shared by all living organisms and how organisms use 
these characteristics to maintain their survival. 

Pacing  5 weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: Biology is the study of life.  Unit 1 will examine the characteristics that all living things 
share as well as examine the emergent properties of life:  growth, reproduction and maintenance of 
living systems, use of energy in living systems and how organisms regulate growth and 
reproduction and to maintain homeostasis.  
 

Key Learning/Big Ideas: Biological systems utilize free energy and molecular building blocks to 
grow, to reproduce and to maintain dynamic homeostasis.  
 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections Build on the cellular organelles they learned in grade 7 (nucleus, 
chloroplasts, mitochondria, cell membrane and cell wall).  Build on their knowledge of energy 
transformation at the cellular level and cell differentiation.   

 

 Post-Unit Connections Continue to study the structure and function of cell organelles, 
focusing on DNA and the role of DNA in a cell.   

 

 

Targeted Performance Expectation Bundle 

HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and 
oxygen from sugar molecules may combine with other elements to form amino acids and/or other 
large carbon-based molecules.  
 

HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems 
that provide specific functions within multicellular organisms.  
 

HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored chemical 
energy.  
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=132
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=131
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HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process whereby the 
bonds of food molecules and oxygen molecules are broken and the bonds in new compounds are 
formed resulting in a net transfer of energy.  
 

HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms.  
 

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms 
maintain homeostasis. 
 
 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Questions (Driving Questions) 
 How do molecules provide the structure and function of the basic building blocks of life? 
 What processes allow homeostasis to be maintained in living organisms? 
 (Driving Question):  How is a Venus Flytrap living and what keeps it living? 

 

 

Anchor Phenomena: Venus flytrap time-lapse video.  “Eerie time-lapse of Bug-Eating Plants”  
 

 Target Explanation/Model 
 Pathway of energy transformation, from solar input to creation and maintenance of cells 
 Hierarchy of life from molecule to organelle to cell to organism 
 Students create a graphic organizer (or a model or explanation) with central drawing and 

boxes labeled with 5 of the 8 characteristics of life: 
1. Homeostasis - illustrate or explain at least one mechanism the organism uses to 

maintain homeostasis on a cellular level or as the organism as a whole 
2. Mechanisms of energy- illustrate or explain how the organism obtains and uses 

energy 
3. Growth and Development- illustrate and explain cell division occurring in areas of 

growth (roots), illustrate and explain how cell differentiation allows progress from a 
single cell to an entire organism 

4. Hierarchy of life-  zoom window illustrating cells within organism, organelle within cell, 
macromolecules within organelle (ex. phospholipids in membranes)  

5. Response to stimuli - explain ways the organism responds to its environment 
 

 Sample “Gotta Have Checklist”  (kids can create the list with you; will be a form of 
assessment) 

  List 5 of the 8 characteristics of life, list the biological macromolecules found in a venus 
fly trap, identify the structure and function of cells in a venus fly trap, explain energy 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=133
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=130
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=129
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transformation in the fly trap, identify materials that would need to cross the cell 
membranes of venus fly traps, give examples of how the venus fly trap maintains 
homeostasis. 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

HS-LS1-6 Construct 
and revise an 
explanation based on 
evidence for how 
carbon, hydrogen, 
and oxygen from 
sugar molecules may 
combine with other 
elements to form 
amino acids and/or 
other large carbon-
based molecules.  

Constructing 
Explanations and 
Designing Solutions 
 
Construct and revise 
an explanation based 
on valid and reliable 
evidence obtained from 
a variety of sources 
(including students’ 
own investigations, 
models, theories, 
simulations, peer 
review) and the 
assumption that 
theories and laws that 
describe the natural 
world operate today as 
they did in the past and 
will continue to do so in 
the future. (HS-LS1-6) 

Organization for Matter 
and Energy Flow in 
Organisms 
 

The sugar molecules thus 
formed contain carbon, 
hydrogen, and oxygen: 
their hydrocarbon 
backbones are used to 
make amino acids and 
other carbon-based 
molecules that can be 
assembled into larger 
molecules (such as 
proteins or DNA), used for 
example to form new cells. 
(HS-LS1-6) 
 

Energy and Matter 
 
Changes of energy 
and matter in a 
system can be 
described in terms 
of energy and 
matter flows into, 
out of, and within 
that system. (HS-
LS1-6) 

HS-LS1-2 Develop 
and use a model to 
illustrate the 
hierarchical 
organization of 
interacting systems 
that provide specific 
functions within 
multicellular 
organisms.  

Develop and use a 
model based on 
evidence to illustrate 
the relationships 
between systems or 
between components 
of a system. (HS-LS1-
2) 

Structure and Function 

 
Multicellular organisms 
have a hierarchical 
structural organization, in 
which any one system is 
made up of numerous 
parts and is itself a 
component of the next 
level. (HS-LS1-2) 

Systems and 
System Models 

 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows—
within and between 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=132
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
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systems at different 
scales. (HS-LS1-2) 
 

HS-LS1-5 Use a 
model to illustrate 
how photosynthesis 
transforms light 
energy into stored 
chemical energy.  

Use a model based on 
evidence to illustrate 
the relationships 
between systems or 
between components 
of a system. (HS-LS1-
5) 

 Organization for Matter 
and Energy Flow in 
Organisms 

The process of 
photosynthesis converts 
light energy to stored 
chemical energy by 
converting carbon dioxide 
plus water into sugars plus 
released oxygen. (HS-
LS1-5) 
 

Energy and Matter 
 
Changes of energy 
and matter in a 
system can be 
described in terms 
of energy and 
matter flows into, 
out of, and within 
that system. (HS-
LS1-5) 

HS-LS1-7 Use a 
model to illustrate 
that cellular 
respiration is a 
chemical process 
whereby the bonds of 
food molecules and 
oxygen molecules 
are broken and the 
bonds in new 
compounds are 
formed resulting in a 
net transfer of 
energy.  

Use a model based on 
evidence to illustrate 
the relationships 
between systems or 
between components 
of a system. (HS-LS1-
7) 

Organization for Matter 
and Energy Flow in 
Organisms 

 

As a result of these 
chemical reactions, energy 
is transferred from one 
system of interacting 
molecules to another. 
Cellular respiration is a 
chemical process in which 
the bonds of food 
molecules and oxygen 
molecules are broken and 
new compounds are 
formed that can transport 
energy to muscles. 
Cellular respiration also 
releases the energy 
needed to maintain body 
temperature despite 
ongoing energy transfer to 
the surrounding 
environment. (HS-LS1-7) 
 

Energy and Matter 

 

Energy cannot be 
created or 
destroyed—it only 
moves between one 
place and another 
place, between 
objects and/or 
fields, or between 
systems. (HS-LS1-
7) 
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=131
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=133
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HS-LS1-4 Use a 
model to illustrate the 
role of cellular 
division (mitosis) and 
differentiation in 
producing and 
maintaining complex 
organisms.  

Use a model based on 
evidence to illustrate 
the relationships 
between systems or 
between components 
of a system. (HS-LS1-
4) 

Growth and 
Development of 
Organisms 

 
In multicellular organisms 
individual cells grow and 
then divide via a process 
called mitosis, thereby 
allowing the organism to 
grow. The organism 
begins as a single cell 
(fertilized egg) that divides 
successively to produce 
many cells, with each 
parent cell passing 
identical genetic material 
(two variants of each 
chromosome pair) to both 
daughter cells. 

 Cellular division and 
differentiation produce and 
maintain a complex 
organism, composed of 
systems of tissues and 
organs that work together 
to meet the needs of the 
whole organism. (HS-LS1-
4) 

Systems and 
System Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows—
within and between 
systems at different 
scales. (HS-LS1-4) 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=130
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HS-LS1-3 Plan and 
conduct an 
investigation to 
provide evidence that 
feedback 
mechanisms maintain 
homeostasis. 

Plan and conduct an 
investigation 
individually and 
collaboratively to 
produce data to serve 
as the basis for 
evidence, and in the 
design: decide on 
types, how much, and 
accuracy of data 
needed to produce 
reliable measurements 
and consider limitations 
on the precision of the 
data (e.g., number of 
trials, cost, risk, time), 
and refine the design 
accordingly. (HS-LS1-
3) 
 

Scientific inquiry is 
characterized by a 
common set of values 
that include: logical 
thinking, precision, 
open-mindedness, 
objectivity, skepticism, 
replicability of results, 
and honest and ethical 
reporting of findings. 
(HS-LS1-3) 

LS1.A:  Structure and 
Function 

Feedback mechanisms 
maintain a living system’s 
internal conditions within 
certain limits and mediate 
behaviors, allowing it to 
remain alive and functional 
even as external 
conditions change within 
some range. Feedback 
mechanisms can 
encourage (through 
positive feedback) or 
discourage (negative 
feedback) what is going on 
inside the living system. 
(HS-LS1-3) 

 

Stability and 
Change 

 
Feedback (negative 
or positive) can 
stabilize or 
destabilize a 
system. (HS-LS1-3) 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature 

(RL) 

 

 

Reading (R)  RST.11-12.1 - Cite specific textual evidence to support analysis of science and technical 
texts, attending to important distinctions the author makes and to any gaps or 
inconsistencies in the account. (HS-LS1-6) 

Writing (W)  WHST.9-12.2 - Write informative/explanatory texts, including the narration of historical 

events, scientific procedures/ experiments, or technical processes. (HS-LS1-6) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=129
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 WHST.9-12.5 - Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most significant for a 
specific purpose and audience. (HS-LS1-6) 

 WHST.11-12.7 - Conduct short as well as more sustained research projects to answer a 

question (including a self-generated question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. (HS-LS1-3) 

 WHST.11-12.8 - Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the strengths and limitations of each 
source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any 
one source and following a standard format for citation. (HS-LS1-3) 

Speaking & 
Listening 

(SL) 
Language (L) 

 SL.11-12.5 - Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 
evidence and to add interest. (HS-LS1-5) 

Math 

Math Content 
Standards 

 

 HSF-BF.A.1 - Write a function that describes a relationship between two quantities (HS-LS1-

4) 
 HSF-IF.C.7 - Graph functions expressed symbolically and show key features of the graph, 

by hand in simple cases and using technology for more complicated cases. (HS-LS1-4) 

 

Math 
Practices 

 

 MP.4 - Model with mathematics. (HS-LS1-4) 

 

K-U-D 

KNOW 
Facts, formulas, information, 

vocabulary 

DO 
Skills of the discipline 

The 8 Characteristics of 
living things 

4 Major Biological 
Macromolecules 

Organelle structure and 
function 

Photosynthesis 

Cellular Respiration 

Autotrophs versus 
Heterotrophs 

Multicellular vs unicellular 
Biological levels of 
organization (cell to 
organism) 
Solutions (hypotonic, 
hypertonic, isotonic) 

 Construct an argument about whether or not a virus is living or 
nonliving 

 Obtain and evaluate information from a case-study to design a 
solution to a problem 

 Plan and carry out an investigation involving exercise and heart 
rate to examine the use of energy in the body and how the 
body responds to changes in homeostasis 

 Construct explanations regarding physiological processes 
regarding how organisms obtain and utilize energy 
(photosynthesis and cellular respiration) 

 Analyze and interpret data to draw conclusions regarding the 
number of organelles in different types of cells 

 Analyze models of cells to predict relationships between cell 
parts that enable organisms to maintain homeostasis and to 
stay alive 
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Feedback mechanisms 

Cell Cycle 

Controlling the cell cycle 

Cell Division 

Differentiation 

 Plan and carry out an investigation examining transport across 
membranes  

 Use a model (H-tube) to model molecular transport  
 Use a model to generate data to support and explanation of the 

cell cycle. 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 

 Students will understand that: 
 All living things have common characteristics of life 
 There are 4 biological macromolecules found in all living things 
 All organisms contain cells with organelles that have various structures and functions 
 Energy transformation occurs on a cellular level 
 Materials must be transported across cell membranes to help cells maintain homeostasis 
 Feedback mechanisms also allow organisms to maintain homeostasis 
 All living things have a hierarchical organization 
 The cell cycle is a process of growth and division 
 Cells have the ability to differentiate while the organism is growing and developing 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that carnivorous plants need to catch and eat prey in order to 
survive.  

 Students might mistakenly believe that plants cannot move or respond to stimulus. 
 Students might mistakenly believe that plants only conduct photosynthesis and other types of 

organisms conduct cellular respiration.  
 Students might mistakenly believe that the sun provides plants with matter, as opposed to 

energy.  
 Students might mistakenly believe that viruses are living things.  

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate 

document) 
Other  (Formative, quizzes, tests, etc.) 

Students choose an organism (not a plant) and create a 
graphic organizer with central drawing and boxes labeled with 
5 of the 8 characteristics of life: 

1. Homeostasis - illustrate or explain at least one 
mechanism the organism uses to maintain homeostasis 
on a cellular level or as the organism as a whole 

2. Mechanisms of energy- illustrate or explain how the 
organism obtains and uses energy 

3. Growth and Development- illustrate and explain cell 
division occurring in areas of growth (roots), illustrate 
and explain how cell differentiation allows progress 
from a single cell to an entire organism 

Webquests, end of chapter 
assessments, inquiry-based 
activities, mini-projects, laboratory 
activities 
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4. Hierarchy of life-  zoom window illustrating cells within 
organism, organelle within cell, macromolecules within 
organelle (ex. phospholipids in membranes)  

5. Response to stimuli - explain ways the organism 
responds to its environment 

 

Supplemental Materials and Resources 

Internet, Biology textbooks, laboratory equipment, Venus Flytrap, H-tube, dialysis tubing, starch, 
food coloring, small puzzle, stop watch, 3-D model of DNA 
 

 

Vocabulary 

Macromolecule, Organic, Polymerization, Metabolism, Autotroph, Heterotroph, Differentiation, 
Homeostasis, Prokaryote, Eukaryote, Mitosis, Photosynthesis, Cellular respiration, Organelle, Cell, 
DNA, multicellular, unicellular, cell cycle, mitosis, chromosome, gene, hypertonic, hypotonic, 
isotonic, diffusion 

 

Interdisciplinary Connections 

Creating a written argument, Surface Area and Volume, description of properties, roots of words, 
rates, equilibrium, citing textual evidence to back up a claim  
 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena/suggested activities 

Scientific and 
Engineering 

Practices 

What students will discover and 
learn 

New questions and next steps 

What makes 
something 
alive? 

(HS-LS1-2) 

Phenomena: We bring in 
various objects (living and 
nonliving)...and students must 
identify what is alive and what 
is not. 
 

Activities: Create an argument 
about whether or not a virus is 
living/nonliving 

Construct an 
argument 
 

Students learn: Different 
organisms utilize these 8 
characteristics in different 
ways. For example, a reptile 
responds to stimuli differently 
then a tree. They learn how 
the Venus fly trap 
demonstrate these 8 
characteristics, utilizes 
energy, maintains 
homeostasis, grows and 
reproduces, has DNA, 
responds to stimuli 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
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New Questions: What is the 
‘energy’ they use and how do 
they obtain it.  
  

How do 
biological 
molecules 
sustain life? 

(HS-LS1-6) 

Phenomena: Food-related, or 
diet-related medical issue 
 

Activities: Use a case study to 
determine the role of an 
essential molecule in the body, 
and learn what would happen if 
the molecule 
malfunctions.  Students then 
work in groups to design a drug 
to cure/ease the disease. 
(protein or carb would be best 
to work with) 

Obtaining, 
evaluating and 
communicating 
information 
 
 

Students learn: Structure and 
function of the 4 major 
biological macromolecules: 
proteins, lipids, carbs, 
Nucleic acids. All living things 
obtain and utilize them on a 
daily basis for survival.  
They learn the flytrap 
consumes insects for energy 
and does photosynthesis. 
 

New Questions: How do you 
get the energy to complete a 
task? How does a plant get 
energy? Why does the Venus 
flytrap plant have to “eat” if it 
does photosynthesis  

How do 
organisms get 
their energy? 

(HS-LS1-5 and 
HS-LS1-7) 

Phenomena: Where do you get 
the energy to kick a soccer 
ball? 
 

Activities: Make students do 
something and ask them where 
they got the energy to 
complete the task, such as 
reaction time lab or heart rate 
lab. Lead into explanations of 
the processes of cellular 
respiration and photosynthesis 
through guided questions. 
 

Asking 
Questions and 
defining 
problems 
 

Planning and 
carrying out 
investigations 
 

Analyzing and 
Interpreting 
data 
 

 

Students learn:  Processes of 
photosynthesis and cellular 
respiration and where they 
take place inside a cell. How 
these processes create 
energy and the type  of 
organisms that utilize these 
processes. [Why is venus 
flytrap carnivorous.] The 
flytrap carries out both 
photosynthesis and cellular 
respiration to get energy 
even though it is an 
autotroph.  The flytrap utilizes 
both an autotrophic arc, via 
photosynthesis, and a 
heterotrophic arc, when it 
consumes a fly, to obtain and 
utilize energy. 
 

New Questions: Where do 
these processes take place in 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=132
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=131
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=133
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a cell? What other organelles 
does a cell have? 

What are the 
structure and 
functions of 
organelles? 

(HS-LS1-2) 

Phenomena: Inside the Cell 
Video...by Harvard (on 
youtube) 
 

Activities: Cells Alive webquest 
 

Abundance of organelles data 
analysis  

Develop and 
use Models 
 

Analyzing and 
Interpreting data 

Students learn:  Plants will 
have some different 
organelles than 
animals.  Within a plant or 
animal, different cell types 
can have 
different  organelles.  For 
example, muscle cells will 
have more mitochondria than 
blood cells.  
 

New Questions: How do cells 
come together to make up an 
organism? 

What makes 
up an 
organism? 
(HS-LS1-
2  and HS-
LS1-3) 

Phenomena: Scale of the 
universe (online program) 
 

Activities: Concept of emergent 
properties: puzzle … one 
puzzle piece is meaningless, 
but together they form a 
picture/ tell a story 

Develop and 
use Models 

Students learn:  Hierarchical 
levels of organization 
provides order to living 
systems. The hierarchical 
organization of the Venus 
Flytrap allows it to undergo 
photosynthesis and cellular 
respiration. 
 

Next question: How do all the 
parts of an organism work 
together to maintain 
homeostasis? (example: 
Venus Flytrap) 

How do 
organisms 
maintain 
homeostasis? 

(HS-LS1-3) 

Phenomena: Present a 
situation: Humans are moving 
to Mars, what will we 
need?  We use student 
answers to guide them to the 
idea of homeostasis.  
  
Activities: Ex: we need 
water….why? (macro level) 
 

H-tube (micro level) 
Investigation involving 
transport (Agar cube vs. 
Dialysis tubing) 
 

Planning and 
carrying out 
investigations 
 

Analyzing and 
Interpreting data 
 

Develop and 
Use models 
 

Students learn:  How 
homeostasis is maintained at 
macro (animals regulate body 
temperature and heart rate) 
and micro levels (movement 
of molecules across cell 
membranes; hypertonic, 
isotonic, and hypotonic 
solutions).  Different ways a 
flytrap maintains 
homeostasis; hypotonic 
solution, consistent need for 
insects, temperature is 
regulated by environment, 
not by itself. 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=125
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=129
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=129
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=129
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Next Question: How do you 
maintain a population, not 
just an individual?  How do 
Venus Flytraps (as a plural) 
maintain homeostasis for 
generations? What remaining 
characteristics of life must we 
discuss? 

How does a 
cell grow and 
divide? 

(HS-LS1-4) 

Phenomena: Present a 
scenario: Athletes train at high 
altitudes to increase their 
RBCs.  Why?  And how does 
your body increase your 
number of cells? Video: 
Science of altitude training 
 

Activities: Nobel Prize Control 
of the cell cycle game with 
worksheet. 

Develop and 
use Models 

Students learn: The different 
phases of the cell cycle. 
Mechanisms to control the 
cell cycle. Organisms losing 
control of the cell cycle can 
result in different effects, 
which could include cancer. 
 

Next Question: When cells 
reproduce, each new cell 
must have their own copy of 
the DNA, how does this 
happen and why? How does 
a Venus Flytrap continue to 
survive and thrive? 

 

Revision History 

Revision Date Explanation of change(s) made to document 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=130
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 To determine whether something is living or nonliving 
 Students will demonstrate an understanding of the characteristics of life.  Students will analyze and 

apply the characteristics to argue whether or not something is living.  8 characteristics are shared by 
all living things, and are therefore called the 8 characteristics of life: genetic material, maintain 
homeostasis, grow and develop, respond to stimuli, made up of cells, reproduce, utilize energy, and 
evolve.  Sometimes, a living thing does not exhibit one characteristic, for example, a mule cannot 
reproduce, but it is still considered a living thing.  Some objects exhibit one or more characteristics, 
for example, a garbage pile grows, but they are not considered living things.   

 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students will apply the science and engineering practice of critical thinking by reading and analyzing 
information from online articles to conclude whether something is living or nonliving.   

  Students will apply scientific reasoning to link evidence from online sources to their final conclusion, 
which will be whether or not their item is living or nonliving. 

 

Is the task incorporating the 21st century competencies? 

 This activity requires students to think creatively and critically.  
 This activity will require students to communicate their results with their peers. 

       
How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

 Aspects of the performance task will involve levels 3 and 4 of Webb’s Depth of Knowledge.  
 Students will analyze the item they are assigned as well as the 8 characteristics of life.  
 After their analysis, students will have to draw a conclusion that indicates whether or not the 

item/organism is living or nonliving and then provide reasoning for their conclusion. 
 Students will then design and construct a visual presentation that explains their claim. 

 
How will students demonstrate their understanding?  

 They will create a visual presentation of their findings.  This presentation could be a powerpoint, 
prezi, poster or another format.  Final products must include color, graphics, and text. 

 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 As students read from online sources, they fill in an chart that has the 8 characteristics of living 
things.  Student will indicate whether or not their item has a certain characteristic and supply 
evidence if the answer is ‘yes’. 
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 Students will create presentations, which will demonstrate their learning. 
 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 See next page 

 

How will student performance be evaluated? 

 A rubric will be used to evaluate their presentation 
 

How will the task be differentiated? 

 Modified guidelines will be given to students to need extra support 
 Students may choose which type of final product they want to create.   
 Students will be able to choose between multiple sources to find information for their presentation 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

   Your task is to apply the 8 characteristics of life to your assigned item and determine if that item is living 
or nonliving.  You must use data, pictures and explanations of each characteristic of life to support your 
conclusion. 
 

Role:  

     You are a teacher and have been asked to determine and justify whether something is living or nonliving 

    
 

Audience: 

   Your target audience is the general public.  You must justify your conclusion to them using multiple data 
sets. 
 

Situation: 

   You’re a teacher at a local high school and the students don’t know whether or not the item in question is 
living or nonliving.  You must explain to them whether or not it is living and show them evidence to support 
your conclusion. 
 

Product/Performance and Purpose: 

   You will create a presentation in order to explain, with evidence, whether or not your item is living or 
nonliving. 
  
 

Standard and Criteria for Success 

   Your presentation needs to include descriptions of the 8 characteristics of life and illustrations that explain 
whether or not your item has that characteristic.  
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Wolcott Science BIOLOGY UNIT 2 ORGANIZER 
 

Grade/Subject 10/Biology 

Unit Title Unit 2: DNA and Genetics 

Overview of Unit  DNA structure and function, protein synthesis, mutations, genetic disorders 

Pacing  7 weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: Unit 1 explored the characteristics all living things have in common.  This unit will build 
upon those characteristics by going into more detail on the underlying genetic cause of those 
characteristics.  This unit will focus on the following characteristics of life: living things have a 
genetic code, they reproduce, and they evolve.  
 

Key Learning/Big Ideas: Structure and function of DNA, heredity, patterns of inheritance, human 
genetic disorders, RNA and protein synthesis. 
 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections Builds upon knowledge from Unit 1 
 

 Post-Unit Connections Introduces evolution through heredity, the concept of evolution is 
evaluated in more depth in the next units. 

 

 

 

Targeted Performance Expectation Bundle 

HS-LS3-1 Ask questions to clarify relationships about the role of DNA and chromosomes in coding 
the instructions for characteristic traits passed from parents to offspring.  
 

HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics as 
well as possible social, cultural, and environmental impacts.  
 

HS-LS3-3 Apply concepts of statistics and probability to explain the variation and distribution of 
expressed traits in a population. 
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=153
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=204
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=155
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 HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may 
result from: (1) new genetic combinations through meiosis, (2) viable errors occurring during 
replication, and/or (3) mutations caused by environmental factors. 
 

HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines 
the structure of proteins which carry out the essential functions of life through systems of 
specialized cells.  
 

HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are 
supported by multiple lines of empirical evidence. 
  

 

Essential Question(s) and Anchoring Phenomenon 

Essential Questions (Driving Question) 
 How does cellular information pass from one generation to another? 
 What is the structure of DNA, and how does it code for proteins? 
 How do mutations impact the structure of DNA and thus the resulting protein? 
 How can we use genetics to study human inheritance? 
 Essential Question:How does the structure and sequence of DNA code for proteins which 

result in the structures and characteristics of organisms? 
 Driving Question: How does DNA determine characteristics of an organism?            

                                   
Anchor Phenomena: Sickle cell anemia - short video clip of a person that has sickle cell anemia 
and their story 
 

 Target Explanation/Model 
 Pathway of Protein synthesis.  DNA base sequence determines amino acid sequence in 

a protein.  Amino acid sequence determines the shape of the protein. 
 Effect of mutations at the DNA level on protein shape and function. 
 Students create a scientific model that illustrates the synthesis of a normal hemoglobin 

protein as compared with an abnormal sickle cell protein.  
 A sheet of paper will be divided in half to show how a mutation affects protein 

synthesis. 
 Models will start with two DNA sequences (identified in the ‘Gotta have list’ as 

needed by students and then given to them).  One sequence is for a normal 
hemoglobin gene, the other sequence is for the mutant gene 

 Students will transcribe and translate the sequences into their amino acid 
sequences. 

 Students will identify the normal versus mutant DNA strand.  They identify the type 
of mutation. 

 Students will include the differences in shapes of normal hemoglobin and mutant 
hemoglobin protein structure.   

 Students will draw a normal red blood cell versus a sickle cell.   

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=154
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=124
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=156
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 Beneath the cells, students will illustrate how the cells behave differently in blood 
vessels 

 Beneath the vessel drawing, students will describe the effect of normal red blood 
cell versus a sickle cell on the health of an individual. 
 

 Sample “Gotta Have Checklist”  
 Understand the structure and function of DNA, ability to transcribe and translate a DNA 

sequence, normal hemoglobin DNA sequence and mutant hemoglobin DNA 
sequence,  recognize different types of mutations, explain how protein structure leads to 
protein function, explain healthy red blood cell behavior versus sickle cell behavior 

 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

HS-LS3-1 Ask 
questions to clarify 
relationships about 
the role of DNA and 
chromosomes in 
coding the 
instructions for 
characteristic traits 
passed from parents 
to offspring.  

Asking questions and 
defining problems in 
9–12 builds on grades 
K–8 experiences and 
progresses to 
formulating, refining, 
and evaluating 
empirically testable 
questions and design 
problems using 
models and 
simulations. 
 
Ask questions that 
arise from examining 
models or a theory to 
clarify relationships. 
(HS-LS3-1) 

LS1.A:  Structure and 
Function 

 
All cells contain genetic 
information in the form of 
DNA molecules. Genes are 
regions in the DNA that 
contain the instructions that 
code for the formation of 
proteins. (secondary to HS-
LS3-1) (Note: This 
Disciplinary Core Idea is 
also addressed by HS-LS1-
1.) 
 
 

LS3.A:  Inheritance of 
Traits 

 
Each chromosome consists 
of a single very long DNA 
molecule, and each gene 
on the chromosome is a 
particular segment of that 
DNA. The instructions for 
forming species’ 
characteristics are carried 
in DNA. All cells in an 
organism have the same 

Cause and Effect 
 

Empirical evidence 
is required to 
differentiate 
between cause and 
correlation and 
make claims about 
specific causes and 
effects. (HS-LS3-1) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=153
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genetic content, but the 
genes used (expressed) by 
the cell may be regulated in 
different ways. Not all DNA 
codes for a protein; some 
segments of DNA are 
involved in regulatory or 
structural functions, and 
some have no as-yet 
known function. (HS-LS3-1) 

HS-LS3-3 Apply 
concepts of statistics 
and probability to 
explain the variation 
and distribution of 
expressed traits in a 
population. 

Analyzing data in 9–12 
builds on K–8 
experiences and 
progresses to 
introducing more 
detailed statistical 
analysis, the 
comparison of data 
sets for consistency, 
and the use of models 
to generate and 
analyze data. 
 
Apply concepts of 
statistics and 
probability (including 
determining function 
fits to data, slope, 
intercept, and 
correlation coefficient 
for linear fits) to 
scientific and 
engineering questions 
and problems, using 
digital tools when 
feasible. (HS-LS3-3) 

LS3.B:  Variation of Traits 

 
Environmental factors also 
affect expression of traits, 
and hence affect the 
probability of occurrences 
of traits in a population. 
Thus the variation and 
distribution of traits 
observed depends on both 
genetic and environmental 
factors. (HS-LS3-3) 

Cause and Effect 
 
Empirical evidence 
is required to 
differentiate 
between cause and 
correlation and 
make claims about 
specific causes and 
effects. (HS-LS3-1) 

 HS-LS3-2 Make and 
defend a claim based 
on evidence that 
inheritable genetic 
variations may result 
from: (1) new genetic 
combinations through 
meiosis, (2) viable 
errors occurring 
during replication, 

Engaging in argument 
from evidence in 9–12 
builds on K–8 
experiences and 
progresses to using 
appropriate and 
sufficient evidence and 
scientific reasoning to 
defend and critique 
claims and 

LS1.A:  Structure and 
Function 
 

All cells contain genetic 
information in the form of 
DNA molecules. Genes are 
regions in the DNA that 
contain the instructions that 
code for the formation of 
proteins. (secondary to HS-

Cause and Effect 
 
Empirical evidence 
is required to 
differentiate 
between cause and 
correlation and 
make claims about 
specific causes and 
effects. (HS-LS3-2) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=155
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=154
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and/or (3) mutations 
caused by 
environmental 
factors. 

explanations about the 
natural and designed 
world(s). Arguments 
may also come from 
current scientific or 
historical episodes in 
science. 
 
Make and defend a 
claim based on 
evidence about the 
natural world that 
reflects scientific 
knowledge, and 
student-generated 
evidence. (HS-LS3-2) 

LS3-1) (Note: This 
Disciplinary Core Idea is 
also addressed by HS-LS1-
1.) 
 
LS3.A:  Inheritance of 
Traits 

 
Each chromosome consists 
of a single very long DNA 
molecule, and each gene 
on the chromosome is a 
particular segment of that 
DNA. The instructions for 
forming species’ 
characteristics are carried 
in DNA. All cells in an 
organism have the same 
genetic content, but the 
genes used (expressed) by 
the cell may be regulated in 
different ways. Not all DNA 
codes for a protein; some 
segments of DNA are 
involved in regulatory or 
structural functions, and 
some have no as-yet 
known function. (HS-LS3-1) 

HS-LS1-1 Construct 
an explanation based 
on evidence for how 
the structure of DNA 
determines the 
structure of proteins 
which carry out the 
essential functions of 
life through systems 
of specialized cells.  

Constructing 
explanations and 
designing solutions in 
9–12 builds on K–8 
experiences and 
progresses to 
explanations and 
designs that are 
supported by multiple 
and independent 
student-generated 
sources of evidence 
consistent with 
scientific ideas, 
principles, and 
theories. 
 
Construct an 

LS1.A:  Structure and 
Function 

 
Systems of specialized 
cells within organisms help 
them perform the essential 
functions of life. (HS-LS1-1) 
All cells contain genetic 
information in the form of 
DNA molecules. Genes are 
regions in the DNA that 
contain the instructions that 
code for the formation of 
proteins. (HS-LS1-1)  
 

Structure and 
Function 

 
Investigating or 
designing new 
systems or 
structures requires 
a detailed 
examination of the 
properties of 
different materials, 
the structures of 
different 
components, and 
connections of 
components to 
reveal its function 
and/or solve a 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=124
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explanation based on 
valid and reliable 
evidence obtained 
from a variety of 
sources (including 
students' own 
investigations, models, 
theories, simulations, 
peer review) and the 
assumption that 
theories and laws that 
describe the natural 
world operate today as 
they did in the past 
and will continue to do 
so in the future. (HS-
LS1-1) 

problem. (HS-LS1-
1) 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 

 

Reading (R) 
RST.11-12.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to important distinctions the author makes and to any 
gaps or inconsistencies in the account. (HS-LS3-1),(HS-LS3-2) 
RST.11-12.9 Synthesize information from a range of sources (e.g., texts, 
experiments, simulations) into a coherent understanding of a process, 
phenomenon, or concept, resolving conflicting information when possible. (HS-
LS3-1) 

Writing (W) 
WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-
LS3-2) 

Speaking & 
Listening (SL) 
Language (L) 

WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-
LS3-2) 

  

Math Content 
Standards 
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Math Practices 
 MP.2 Reason abstractly and quantitatively. (HS-LS3-2),(HS-LS3-3) 

MP.4 Model with mathematics. (HS-LS1-4) 

 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

Structure of DNA 

Chromosomes 

DNA replication 

Cell cycle 

Structure and function of RNA 

Transcription and translation 

Types of mutations (chromosomal, 
point mutations)  
Impact of mutations on protein 
products and traits of organisms 

 Create a scientific explanation of a genetic disorder 
and how the disorder could affect a person’s life 

 Create a model that shows how DNA winds around 
itself to fit inside a cell nucleus 

 Plan and carry out an investigation that extracts 
DNA from fruit 

 Calculate distribution of alleles using punnett 
squares 

 Transcribing and translating a DNA sequence 
 Create a model that illustrates normal protein 

synthesis compared to synthesis after a mutation 
  

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand that all cells contain genetic information in the form of DNA molecules. 
Genes are regions in the DNA that contain the instructions that code for the formation of 
proteins. 

 Students will understand that each chromosome consists of a single very long DNA molecule, 
and each gene on the chromosome is a particular segment of that DNA. The instructions for 
forming species’ characteristics are carried in DNA. All cells in an organism have the same 
genetic content, but the genes used (expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are involved in regulatory or structural 
functions, and some have no as-yet known function. 

 Students will understand that In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby creating new genetic combinations 
and thus more genetic variation. Although DNA replication is tightly regulated and remarkably 
accurate, errors do occur and result in mutations, which are also a source of genetic variation. 
Environmental factors can also cause mutations in genes, and viable mutations are inherited. 

 Students will understand that environmental factors also affect expression of traits, and hence 
affect the probability of occurrences of traits in a population. Thus the variation and distribution 
of traits observed depends on both genetic and environmental factors. 

 Students will understand that environmental factors also affect expression of traits, and hence 
affect the probability of occurrences of traits in a population. Thus the variation and distribution 
of traits observed depends on both genetic and environmental factors. 

 

http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
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Common Student Misconceptions for this Unit 

 Students might mistakenly believe that mutations are always harmful to an organism. 
 Students might mistakenly believe that mutations are always caused by exposure to an 

environmental factor. 
 Students might mistakenly believe that cells performing different functions in the body contain 

different DNA.  
 Students might mistakenly believe that genes are only determined by heredity, and not 

environmental factors.  
 

Unit Assessment 

Performance Assessment (Overview only; full task in separate 

document) 
Other  (Formative, quizzes, tests, etc.) 

 Students take the role of a genetic counselor and 
choose a case from choices provided by the 
instructor (differentiation for ability level and other 
types of genetic disorders). They must write out an 
explanation counseling their “patient” on the 
following: 

 An explanation of how the trait or disorder 
occurs, from DNA to RNA to protein, and 
what type of mutation is responsible  

 An explanation of how this may impact their 
life, or the lives of family members or 
children in terms of family planning or 
genetic testing of relatives 

Webquests, end of chapter 
assessments, inquiry-based 
activities, mini-projects, laboratory 
activities including karyotyping, 
DNA Blast using NCBI database 

 

 

 

Supplemental Materials and Resources 

Internet, Biology textbooks, laboratory equipment, NCBI database, documentary videos on genetic 
disorders 
 

 

Vocabulary 

cell division, chromosome, cell cycle, mitosis, tumor, cancer, growth factor, embryo, stem cells, 
genetics, fertilization, trait, hybrid, gene, allele, dominance, segregation, gamete, probability, 
homozygous, heterozygous, phenotype, genotype, punnett square, independent assortment, 
incomplete dominance, dominance, codominance, multiple alleles, homologous, diploid, haploid, 
meiosis, zygote, base-pairing, DNA replication, RNA, mRNA, tRNA, rRNA, transcription, translation, 
polypeptide, codon, translation, anticodon 
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Interdisciplinary Connections 

 

Citing evidence to support a claim, calculating statistical probability, analyzing data to find ratios, 
impact of science on society, societal ramifications of genetic technology, connections to 
environmental health 
 

 

Suggested Learning Plan (Unit Storyline) 

Focusing Questions 
Sample Lesson-Level 

Phenomena 

Scientific and 
Engineering 

Practices 

What students will discover and 
learn 

New questions and next steps 

How do you get 
sickle cell 
anemia? 

Phenomena: Video on a 
person who has sickle cell 
anemia (anchor 
phenomena) 
 

Activities: Students work in 
small groups to ask 
questions about the video 
and then create a model 
that explains how the 
person has sickle cell 
anemia 

Developing and 
using models 
 

Students learn: DNA is 
responsible for creating 
proteins in our bodies.  Sickle 
cell is a result from a mutation 
in DNA. 
 

New Questions: What is the 
structure of DNA?  

What is the 
structure of DNA 
and how is it 
arranged into 
chromosomes? 
(HS-LS3-1) 

Phenomena: Use a 3-D 
model of DNA to make 
observations about the 
structure of DNA. 
 

Activities: 
Extract DNA from fruit 
(students design their own 
experiment). 
 

Create a model showing 
how DNA is stored inside a 
nucleus (include histones 
in your model) 
 

Developing and 
using models 
 

Planning and 
Carrying out 
investigations 

Students learn: Importance of 
the structure of DNA. For 
example, the bases provide a 
code for amino acid sequence 
in proteins and the sugars and 
phosphates hold the strands 
together. The base sequence 
is unique to individual 
organisms and is why 
individuals of a species do not 
look identical.  It is also the 
reason why some organisms 
have genetic disorders, such 
as sickle cell anemia, and 
others do not.   
 

New Questions: How does 
DNA create protein? 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=153
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How does the 
structure of DNA 
determine the 
structure of 
proteins?   
(HS-LS1-1 ) 

Phenomena: Show a 
picture of a red blood cell 
and hemoglobin, and ask 
how the body makes the 
hemoglobin. 
 

Activities: 
DNA BLAST (NCBI 
website): students 
transcribe and translate a 
DNA sequence, put the 
translated sequence into 
the NCBI database to 
determine which protein 
sequence you were given. 
 

Virtual labs for 
transcription and 
translation:  

 SEPUP protein 
synthesis virtual lab 

 Learn genetics: 
transcribe and 
translate a gene 

Analyzing and 
interpreting data 

Students learn: The base 
sequence in DNA creates 
amino sequences in proteins 
(transcription and translation). 
An error in DNA base 
sequence can lead to an 
incorrect amino acid 
sequence, which can cause 
disorders, such as sickle cell 
anemia. 
 

New Questions: What 
happens when a cell’s DNA 
changes?   

What are 
mutations and 
how do they 
form? 
 

(HS-LS3-2 ) 

Phenomena: DNA learning 
center video on ‘Disease & 
Mutations: Sickle Cell’ 
 

Activities:  
Create a model that 
illustrates the synthesis of 
a normal hemoglobin 
protein as compared with 
an abnormal sickle cell 
protein. (Must have’s list) 

Developing and 
using models 

Students learn: Mutations 
result from many 
factors.  Sickle cell anemia is 
the result of a point mutation in 
DNA. 
 

New Questions: How is 
information passed from 
parents to offspring? 
 

How does 
information get 
passed from one 
generation to the 
next? (HS-LS3-3)  
 

Phenomena: Scenario: 
Two normal adults give 
birth to a child with sickle 
cell….how is this possible? 
 

Activities:  
Draw a punnett square 
that illustrates how 2 
normal parents can have a 
child with sickle cell.  

Using 
Mathematics 
and 

Computational 
Thinking 
 

Obtaining, 
Evaluating, 
and 
Communicating 

Information 

Students learn:  Apply 
concepts of statistics and 
probability to explain the 
variation and distribution of 
expressed traits in a 
population. Predict the 
probability of two parents, who 
are carriers for sickle cell 
anemia, having a child with 
sickle cell anemia.  
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=124
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=154
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=155
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 New Questions: How do 
people know if they are 
carriers for a disease?  What 
do they do if they carry a 
recessive disorder?  

Where does 
someone get help 
if they test 
positive for a 
genetic disorder? 
(HS-ETS1-3) 

Phenomena: 
Various case studies of 
genetic 
disorders.  Students will 
choose a study for their 
assessment 
 

Activities:  
Genetic counselor 
assignment 
 

Constructing 

Explanations 
and 

Designing 
Solutions 
 

Engaging in 
Argument 
from Evidence 
 

Students learn:  Scientific 
explanation of a genetic 
disorder (assigned to 
them).  Explanation must 
include details regarding the 
type of mutation, how the 
mutation affects the protein’s 
structure, and how the life of 
the person with the disorder is 
different than the life of a 
person without the disorder. 
 

New Questions: Proteins carry 
out all of life’s functions.  But 
how did life start?  (History of 
Life) 

 

 

Revision History 

Revision Date Explanation of change(s) made to document 
  

  

  

  

 

 

 

 

 

 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=204
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 To construct an explanation for a genetic disorder and generate predictions about the health 
impacts and heredity of the disorder.  

 Students will demonstrate an understanding of the role of genetic information in determining the 
traits of an individual organism, and how genetic information follows different patterns of 
inheritance when passing from parent to offspring.   

 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students will demonstrate knowledge of how cells function as the structural unit in the human body, 
and DNA within cells codes for the production of proteins which result in traits of an 
individual.  Changes in the structure of DNA result in altered DNA function, and the production of 
alternate proteins or protein conformations; these changes in turn affect the function of proteins, 
cells, and ultimately, the human body as a system.  

 Students will research and evaluate a particular scenario involving genetic testing results for a 
hypothetical patient and construct an explanation to provide to a patient detailing the genetic basis 
for the disorder, how it affects protein formation, cellular function, and the body as a whole, and 
predict the impact on the patient’s health.  

 Students will apply concepts of statistics and probability to compute the likelihood that this 
particular trait could be passed to an individual’s offspring, and construct an explanation to provide 
to a patient explaining risks and potential impacts on family members or future offspring.  

 

Is the task incorporating the 21st century competencies? 

 This task incorporates critical thinking in the evaluation of symptoms and interpretation of genetic 
testing results, synthesizing research with concepts learned in class, and applying this information to 
a real-world scenario. 

 This task incorporates communication, as students will be taking the role of a counselor articulating 
complex biological information in a way that is understandable and helpful to a patient.  

 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 

 Aspects of this performance task involve DOK level 3. The students will conduct research to 
investigate and explain biological phenomena in terms of concepts as they discuss the genetic basis 
of a disorder.  Students will synthesize information gathered from research sources with knowledge 
acquired in classroom instruction.  

 Students will draw conclusions about the impact of a genetic disorder on an individual’s health, 
assess the likelihood of the disorder being passed to offspring, and investigate and explain potential 
treatment options to the patient.  
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How will students demonstrate their understanding?  
 Students will create a patient file, which contains a report of symptoms, genetic testing results, 

interpretation of the results, and recommendations for family planning and treatment options.  
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 The patient file will serve as the evidence of learning and completion of this performance task.  
 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 See next page.  

 

How will student performance be evaluated? 

 Rubric  
 

How will the task be differentiated? 

 Instructors will offer student choices of patient scenarios, tiered by difficulty; some scenarios will 
incorporate more complex inheritance patterns, such as sex-linked traits, while others will present 
more simple dominant / recessive patterns.  

 Graphic organizers will be provided to students to help with cause and effect, and to organize 
research materials.  
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

   Your task is… to create a patient file for an individual who has symptoms of a genetic disorder and has 
undergone genetic testing.  
   The goal is… to analyze the patient’s symptoms, genetic testing results, and family history to diagnose the 
patient and provide them with information and counseling about their genetic disorder.  
 

Role:  

   You are… a genetic counselor and your job is to provide the patient information, explanation and 
counseling about their genetic disorder.  
 

Audience: 

   Your target audience is… a patient who has symptoms of a genetic disorder and has undergone genetic 
testing.  
 

Situation: 

  In today’s scheduled appointments, there are five patients waiting to see a genetic counselor.  You will 
work with one of these five patients to counsel them about their situation.  
 

Product/Performance and Purpose: 

   You will create a patient file to share with the patient, explaining the cause of their symptoms, their 
diagnosis, and what this diagnosis will mean for their health, and risks for their family members or children 
that they may have.  You will advise the patient about next steps to take, including treatment options, or 
recommended testing for other family members or spouses.  
 

Standard and Criteria for Success 

   Your work will be judged by a rubric which will ensure you explain the genetic cause of the symptoms, 
provide a diagnosis based on genetic testing results and family history, evaluate risks for family members or 
future children, and provide guidance about treatment options or additional testing that is recommended.  
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Wolcott Science BIOLOGY UNIT 3 ORGANIZER 
 

Grade/Subject 10/Biology 

Unit Title Unit 3: Origin of Life 

Overview of 
Unit 

Earth’s early atmosphere, emergence of life, increase in atmospheric oxygen 
leading to increase in aerobic organisms 

Pacing  3 weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: Unit 2 focused on the central dogma of life (DNA to RNA to protein).  This unit will 
expand on previous units by examining earth’s early history and the origin of life on earth   
 

Key Learning/Big Ideas: Earth’s formation and early history, earth’s early atmosphere, 
atmosphere today, importance of photosynthesis and cellular respiration in the emergence of life on 
earth, changes in the environment may lead to adaptation, emergence or extinction of populations 
 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections Builds upon knowledge from unit 2 
 

 Post-Unit Connections Introduces the concepts of evolution and natural selection, which 
are studied in more detail in the next unit 

 

 

Targeted Performance Expectation Bundle 

HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and 
other planetary surfaces to construct an account of Earth’s formation and early history.   (first part of 
19.3) 
 

HS-ESS2-7 Construct an argument based on evidence about the simultaneous coevolution of 
Earth’s systems and life on Earth.  (first part of 19.3)  
 

HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow 
of energy in aerobic and anaerobic conditions.    

 

 HS-LS4-5 Evaluate the evidence supporting claims that changes in environmental conditions may 
result in: (1) increases in the number of individuals of some species, (2) the emergence of new 
species over time, and (3) the extinction of other species. 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=175
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=190
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=142
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=163
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Essential Question(s) and Anchoring Phenomenon 

Essential Questions (Driving Question) 
 What do scientists hypothesize about early earth and the origin of life? 
 Which two cellular processes developed in order to support life on earth? 
 How do changes in the environment lead to the survival of some species, but extinction of 

others? (Driving Question) 
 How have our planet’s environment and living things affected each other to shape the history 

of life on Earth?  
 

Anchor Phenomena: 
 Graph of oxygen levels in earth’s atmosphere from 3.6bya until present.   
 

 

 Target Explanation/Model 
 Illustrated Graph of oxygen percentage from the time earth was created until present day 

 Students will graph the percent of oxygen in the atmosphere during the 
precambrian eon. 

 They will create illustrations that explain changes in oxygen percentage for 5 
regions on the graph.  The 5 regions are as follows: 

 Very little oxygen was on early earth; ocean was brown and sky was 
pinkish-orange 

 The first photosynthetic organisms emerged, increasing the oxygen 
levels.  Sky turned blue and ocean turned blue-green  

 Evolution of eukaryotic cells due to endosymbiotic theory 
 The number of aerobic organisms increased, causing an extinction of many 

anaerobic organisms 
 

 Sample “Gotta Have Checklist”  
 Explain why the ocean was once brown and why the sky was pinkish-orange, describe 

the first photosynthetic organisms, explain why the sky became blue and oceans turned 
blue-green, explain the endosymbiotic theory and how it affected oxygen levels, explain 
why many anaerobic organisms went extinct. 
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3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

HS-ESS1-6. 
Apply scientific 
reasoning and 
evidence from 
ancient Earth 
materials, 
meteorites, and 
other planetary 
surfaces to 
construct an 
account of 
Earth’s formation 
and early history 

Constructing 
Explanations and 
Designing Solutions 
Constructing 
explanations and 
designing solutions in 
9–12 builds on K–8 
experiences and 
progresses to 
explanations and 
designs that are 
supported by multiple 
and independent 
student-generated 
sources of evidence 
consistent with 
scientific ideas, 
principles, and 
theories.  Apply 
scientific reasoning to 
link evidence to the 
claims to assess the 
extent to which the 
reasoning and data 
support the explanation 
or conclusion. 
 

Science Models, Laws, 
Mechanisms, and 
Theories Explain 
Natural Phenomena  A 
scientific theory is a 
substantiated 
explanation of some 
aspect of the natural 
world, based on a body 
of facts that have been 
repeatedly confirmed 
through observation 
and experiment, and 
the science community 
validates each theory 
before it is accepted. If 

ESS1.C: The History of Planet 
Earth  Although active geologic 
processes, such as plate 
tectonics and erosion, have 
destroyed or altered most of the 
very early rock record on Earth, 
other objects in the solar 
system, such as lunar rocks, 
asteroids, and meteorites, have 
changed little over billions of 
years. Studying these objects 
can provide information about 
Earth’s formation and early 
history. 
 

PS1.C: Nuclear 
Processes  Spontaneous 
radioactive decays follow a 
characteristic exponential decay 
law. Nuclear lifetimes allow 
radiometric dating to be used to 
determine the ages of rocks and 
other materials. (secondary) 

Stability and 
Change  Much of 
science deals with 
constructing 
explanations of 
how things 
change and how 
they remain 
stable. 
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new evidence is 
discovered that the 
theory does not 
accommodate, the 
theory is generally 
modified in light of this 
new evidence.  Models, 
mechanisms, and 
explanations 
collectively serve as 
tools in the 
development of a 
scientific theory 

HS-ESS2-7. 
Construct an 
argument based 
on evidence 
about the 
simultaneous 
coevolution of 
Earth’s systems 
and life on Earth. 

Engaging in Argument 
from Evidence 
Engaging in argument 
from evidence in 9– 12 
builds on K–8 
experiences and 
progresses to using 
appropriate and 
sufficient evidence and 
scientific reasoning to 
defend and critique 
claims and 
explanations about the 
natural and designed 
world(s). Arguments 
may also come from 
current scientific or 
historical episodes in 
science.  Construct an 
oral and written 
argument or counter-
arguments based on 
data and evidence.  

ESS2.D: Weather and 
Climate  Gradual atmospheric 
changes were due to plants and 
other organisms that captured 
carbon dioxide and released 
oxygen. 
 

ESS2.E Biogeology  The many 
dynamic and delicate feedbacks 
between the biosphere and 
other Earth systems cause a 
continual coevolution of Earth’s 
surface and the life that exists 
on it. 

Stability and 
Change  Much of 
science deals with 
constructing 
explanations of 
how things 
change and how 
they remain 
stable. 

HS-LS2-3. 
Construct and 
revise an 
explanation 
based on 
evidence for the 
cycling of matter 
and flow of 
energy in aerobic 

Constructing 
Explanations and 
Designing Solutions 
Constructing 
explanations and 
designing solutions in 
9–12 builds on K–8 
experiences and 
progresses to 
explanations and 

LS2.B: Cycles of Matter and 
Energy Transfer in 
Ecosystems  Photosynthesis 
and cellular respiration 
(including anaerobic processes) 
provide most of the energy for 
life processes. 

Energy and 
Matter  Energy 
drives the cycling 
of matter within 
and between 
systems. 
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and anaerobic 
conditions.  

designs that are 
supported by multiple 
and independent 
student-generated 
sources of evidence 
consistent with 
scientific ideas, 
principles, and 
theories.  Construct 
and revise an 
explanation based on 
valid and reliable 
evidence obtained from 
a variety of sources 
(including students’ 
own investigations, 
models, theories, 
simulations, and peer 
review) and the 
assumption that 
theories and laws that 
describe the natural 
world operate today as 
they did in the past and 
will continue to do so in 
the future. - - - - - - - - - 
- - - - - - - - - 
Scientific Knowledge is 
Open to Revision in 
Light of New 
Evidence  Most 
scientific knowledge is 
quite durable, but is, in 
principle, subject to 
change based on new 
evidence and/or 
reinterpretation of 
existing evidence. 

HS-LS4-5. 
Evaluate the 
evidence 
supporting claims 
that changes in 
environmental 
conditions may 
result in: (1) 

Engaging in Argument 
from Evidence 
Engaging in argument 
from evidence in 9- 12 
builds on K-8 
experiences and 
progresses to using 
appropriate and 

LS4.C: Adaptation  Changes in 
the physical environment, 
whether naturally occurring or 
human induced, have thus 
contributed to the expansion of 
some species, the emergence of 
new distinct species as 
populations diverge under 

Cause and 
Effect  Empirical 
evidence is 
required to 
differentiate 
between cause 
and correlation 
and make claims 
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increases in the 
number of 
individuals of 
some species, (2) 
the emergence of 
new species over 
time, and (3) the 
extinction of other 
species.  

sufficient evidence and 
scientific reasoning to 
defend and critique 
claims and 
explanations about the 
natural and designed 
world(s). Arguments 
may also come from 
current or historical 
episodes in 
science.  Evaluate the 
evidence behind 
currently accepted 
explanations or 
solutions to determine 
the merits of 
arguments. 

different conditions, and the 
decline — and sometimes the 
extinction — of some 
species.  Species become 
extinct because they can no 
longer survive and reproduce in 
their altered environment. If 
members cannot adjust to 
change that is too fast or drastic, 
the opportunity for the species’ 
evolution is lost. 

about specific 
causes and 
effects.  

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 

Reading 
Informational 

Texts (RI) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to important distinctions the author makes and to any 
gaps or inconsistencies in the account. (HS-ESS1-5-1) (HS-LS2-3) 

RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a 
science or technical text, verifying the data when possible and corroborating or 
challenging conclusions with other sources of information. (HS-ESS1-5), (HS-
ESS1-6)(HS-ESS1-6)(HS-LS4-5) 

 

Foundational 
Reading (RF) 

 

 

Writing (W) WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-
ESS1-6) (HS-ESS2-7) 
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WHST.9-12.2 Write informative/explanatory texts, including the narration of 
historical events, scientific procedures/experiments, or technical processes. 
(HS-LS2-3) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, 
editing, rewriting, or trying a new approach, focusing on addressing what is 
most significant for a specific purpose and audience (HS-LS2-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, 
reflection, and research (HS-LS4-5) 

 

Speaking & 
Listening (SL) 

 

 

Language (L)  

 

Math 

Math Content 
Standards 

 

 

Math Practices 
 

MP.2 Reason abstractly and quantitatively (HS-LS4-5) 

 

K-U-D 

KNOW 
Facts, formulas, information, 

vocabulary 

DO 
Skills of the discipline 

Formation of Earth 

Radiometric dating 

Half-life  
Relative dating 

Fossil record 

Geologic time scale 

Photosynthetic 
organisms 

Aerobic organisms 

Anaerobic organisms 

Mass extinction of 
anaerobic organisms  
Composition of Earth’s 
early atmosphere 

 Analyze radiometric data to calculate the age of samples and use 
as evidence to identify events in Earth’s history 

 Plan and carry out an experiment that investigates temperature 
and pH conditions that favor the formation of microspheres  

 Analyze the atmospheric conditions of early earth and correlate 
the atmospheric conditions with organisms present 

 Create a model explaining the endosymbiotic theory 
 Create graphic organizers that illustrate photosynthesis and 

cellular respiration 
 Construct a timeline that illustrates the major ways in which the 

environment and living things have affected each other to shape 
the history of life on Earth 
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Miller-Urey experiment 
Organic compounds 

Microspheres 

RNA world hypothesis  
Endosymbiotic theory  
 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand that earth’s early atmosphere contained little or no oxygen.  It was 
principally composed of carbon dioxide, water vapor, and nitrogen.  

 Students will understand that simple, primitive compounds in early earth reacted to form organic 
compounds, which were necessary for life to form 

 Students will understand that the first forms of life were photosynthetic bacteria and they 
produced oxygen 

 Students will understand that the presence of oxygen lead early organisms to adapt and form a 
new metabolic pathway, respiration. 

 Students will understand that changes in the environment can force some species into 
extinction and while others will adapt and survive 

 Students will understand how our planet’s environment and living things affected each other to 
shape the history of life on earth 

 

 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that  
 ancient earth was the same as modern earth 
 animals have mitochondria while plants only have chloroplasts 

 

Unit Assessment 

Performance Assessment (Overview only; 

full task in separate document) 
Other  (Formative, quizzes, tests, etc.) 

Students will create and observe 
microspheres, precursors to life, under 
different environmental conditions 
(temperature, pH) 
  
 

End of chapter assessments, inquiry-based activities, 
mini-projects, laboratory activities including creating 
and observing microspheres, pasteur experiment 
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Supplemental Materials and Resources 

Textbook, internet 
 

 

Vocabulary 

extinct, radiometric dating, half-life,geologic time scale,eons, eras and periods, prokaryote, 
eukaryote, autotroph, heterotroph, aerobic, anaerobic, endosymbiotic theory, spontaneous 
generation, biogenesis, microspheres 
 

 

Interdisciplinary Connections 

analyzing data, citing evidence to back up a claim, creating a model 
 

 

Suggested Learning Plan (Unit Storyline) 

Focusing Questions 
Sample Lesson-Level 

Phenomena 

Scientific and 
Engineering 

Practices 

What students will discover and learn 
New questions and next steps 

How have oxygen 
levels changed 
since the earth 
was formed? 

Phenomena: Graph of 
oxygen levels from 
3.6bya until present 
day 

Activities: Explain how 
sea shells ended up 
on top of mountains 
 

Activity: Radiometric 
dating PhET 

Constructing 
explanations 

Students learn:  Oxygen was not 
always present in the atmosphere at 
the same level as in present day. 
 

Next Question:  Why didn’t early 
earth have oxygen in its 
atmosphere? 

What were the 
atmospheric 
conditions of early 
earth? 

(HS-ESS1-6) 

Phenomena:  
Youtube video: our 
story in 6 minutes 
 

Activities: Create a 
model of early earth 
including gases 
present and colors of 
sky and water 
 

Developing 
and using 
models 

Students learn: Earth’s early 
atmosphere contained little or no 
oxygen.  Carbon dioxide, water 
vapor, and nitrogen were present in 
large quantities, carbon monoxide, 
hydrogen sulfide, and hydrogen 
cyanide were present in smaller 
quantities.  Oceans were probably 
brown and sky was probably 
pinkish-orange. 
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Next Questions:  How did life start? 

How did the early 
conditions allow 
for the formation 
of life? 

(HS-ESS1-6) 

 

Activities: Microsphere 
lab 

Planning and 
carrying out 
investigations 

Students learn: Organic compounds 
(microspheres) were created by 
chemical reactions between simpler 
compounds. Hypotheses suggest 
these microspheres acquired 
characteristics of living cells 
 

Next Question: What were the first 
cells like? 

What were the 
characteristics of 
the first organisms 
on earth? 

(HS-ESS2-7) 

 

Activities: Create a 
model that illustrates 
characteristics of the 
first organisms on 
earth 

Analyzing and 
interpreting 
data 

Students learn: The first organisms 
were single celled, anaerobic, 
prokaryotic, heterotrophic bacteria.   
Next Question: How did the 
atmosphere acquire oxygen? 

How did the early 
Earth’s 
atmosphere 
acquire oxygen? 

(HS-ESS2-7) 

 

Activities: Create a 
model that illustrates 
how oxygen changed 
earth’s 
atmosphere.  (A 
before and after 
model) 

Developing 
and using 
models 

Students learn: Early bacteria 
evolved into autotrophic eukaryotes 
which released oxygen into the 
atmosphere, giving rise to aerobic 
organisms via endosymbiotic 
theory. 
 

Next Question: What is the 
importance of chloroplast and 
mitochondria (which came from the 
endosymbiotic theory)? 

What are the 
structures and 
functions of the 
chloroplast and 
mitochondria? 

(HS-LS2-3) 

Phenomena:  
Show a picture 
illustrating the 
endosymbiotic theory 
 

Activities:  Create a 
graphic organizer 
(foldable) illustrating 
the processes of 
photosynthesis and 
cellular respiration.  

Developing 
and using 
models 

Students learn: Chloroplasts are 
found in photosynthetic organisms 
and are the site of 
photosynthesis.  The reactants and 
products of photosynthesis.  
Mitochondria are found in all 
eukaryotes and are the site of 
cellular respiration.  The reactants 
and products of cellular respiration. 
 

Next Question: How did the 
presence of oxygen change the 
conditions and then the species on 
early earth?  

How did the influx 
of oxygen change 
the atmosphere 
and, in turn, the 

Phenomena:  
Youtube video: our 
story in 6 minutes 
 

Constructing 
explanations  

Students learn: The anaerobic 
organisms that could not survive 
became extinct.  The anaerobic 
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species on the 
planet? 
 

Activities:  
Create a timeline that 
illustrates the 
formation of earth up 
to emergence of 
aerobic organisms 

organisms that could survive did.  
The aerobic organisms thrived. 
 

Next Question: What determines 
whether something survives or 
becomes extinct?     

 

Revision History 

Revision Date Explanation of change(s) made to document 
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

Key questions to consider when designing the PT: 
What goal will be assessed through this performance task? 

 Students will compare and contrast the origin of life with the creation of synthetic life in a 
laboratory, as well as the accompanying ethics 
 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students must demonstrate an understanding of the steps in the formation of life, as well as 
the characteristics necessary for life 

 Students will view and analyze a TED talks presentation from Craig Venter, a creator of synthetic life 
 

Is the task incorporating the 21st century competencies? 

 This activity requires students to think both critically and creatively. Students may also choose to 
collaborate on the task. 
 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 

 The task will require students to apply skills from levels 3 and 4 from the DOK. Students will have to 
synthesize knowledge and form their own opinion of the ethics behind “creating life.” They must 
know how life is believed to have originated on Earth, as well as the synthetic life created in Craig 
Venter’s laboratory. They have to develop a logical argument for or against creating life. 
 

How will students demonstrate their understanding?  
 Students can demonstrate their understanding through student choice. Students may write a 

newspaper article/editorial, create a poster, simulate a debate, etc. 
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 There will be a tangible product that will vary per person/group depending on the group’s preferred 
method of demonstrating their understanding. There may be newspaper articles, posters, 
Powerpoints, etc.  
 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 See next page 

 
How will student performance be evaluated? 

 A biology bioethics rubric will be used to evaluate their product 
How will the task be differentiated? 

 Students can choose their method to demonstrate their understanding. Students may choose to 
write an editorial article, poster presentation, Powerpoint presentation, or openly debate.  

 Graphic organizers can also be disseminated to students that need more structure.   
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

 The goal is to compare and contrast the origin of life with the creation of synthetic life in a 
laboratory, as well as the ethics that accompany “creating life”.  

  Your task is to present your findings and opinions utilizing a product of the students choice. 
Possibilities include a newspaper article, poster, Powerpoint, or debate. 

 

Role:  

  You are a journalist, lobbyist, or religious advocate who is examining the formation of life on Earth 
and addressing the role humans should have in “life” going forward. 

 

Audience: 

 Your target audience is the average layperson. Your goal is to educate them on how life formed, and 
the direction life should go from here (natural vs artificial creation/selection)  

 

Situation: 

 Scientists have begun to create life in a laboratory. The challenge involves an understanding of the 
formation of life (naturally and artificially) and assessing the pros and cons of utilizing this 
technology moving forward to “design” life. 

 

Product/Performance and Purpose: 

 You will create a newspaper article, poster, Powerpoint presentation, or debate notes to address 
both sides of life formation, and then persuade the audience to your side.  

 

Standard and Criteria for Success 

 Your work will be judged by a rubric that requires background information, both opposing points of 
view, a visual component, works cited, and a presentation piece. 

   
 

 

 

 


